Liposome-Mediated transfer of bacterial RNA into carrot protoplasts.
The uptake of liposome-encapsulated E. coli [(3)H]RNA by carrot (Daucus carota L.) protoplasts was examined. [(3)H]RNA extracted from protoplasts that had been incubated with [(3)H]RNA-containing, large, unilamellar lipid vesicles (liposomes) obtained by ether infusion, and examined by sucrose gradient centrifugation and formamide-polyacrylamide gel electrophoresis, appeared substantially degraded, with a total elimination of 23S RNA and a partial loss of 16S RNA. In contrast, no breakdown of the [(3)H]RNA was apparent in the liposomes after sequestration, even in the presence of externally added ribonuclease, or in the unfused liposomes remaining after incubation of protoplasts with liposomes. Thus, the degradation of the [(3)H]RNA extracted from the protoplasts must have occurred within the protoplasts and represents evidence for liposome-mediated RNA uptake. Naked RNA added to the protoplast culture was found to be totally degraded after incubation with the protoplasts. The uptake of liposome-sequestered RNA by protoplasts was demonstrated to be a function both of the lipid composition of the liposomal membrane and of the temperature of incubation of the liposomeprotoplast mixture. Furthermore, the mode of this uptake (fusion versus endocytosis) could be manipulated by adjusting the cholesterol content of the liposomal membrane. The implications of the ability to insert RNA into protoplasts without degradation by extracellular nucleases are discussed.